In recent decades blended cement consists of waste such as fly ash that has been developed by several national cement factories. One of the blended cement is Portland composite cement (PCC). Nowadays, in Indonesia most of the construction works use PCC. Among the construction works is a spillway of a dam which is categorized as a mass concrete construction. One of the important factors is the early-age temperature variation of mass concrete after pouring. This paper presents the investigation work on the early-age temperature variation of mass concrete made with PCC.
Introduction
The hydration process will begin once cement and water are mixed and a large amount of fresh concrete will generate the amount of heat in the first several hours until a few days after pouring [1] . The early-age temperature variation has a significant effect on mass concrete because it generates crack which results in a decrease of durability and longtime serviceability of mass concrete construction. Ordinary Portland cement is used in the worldwide for concrete construction work involving mass concrete. In recent decades the effect of early-age temperature variation on mass concrete containing an ordinary Portland cement with pozzolanic materials is well known [2] [3] [4] [5] [6] [7] .
In recent decades blended cement consists of waste such as fly ash that has been developed by several national cement factories to produce sustainable building material. One of the blended cement is Portland composite cement (PCC). Nowadays, in Indonesia most of the construction works use PCC. However, the mass concrete containing PCC is still limited hence it requires a wider investigation for design parameters of mass concrete.
The main objective of the research documented in this paper is to evaluate the influence of Portland composite cement on the fluctuating temperature at an early age to provide information with a method of anticipating the thermal crack generation. This study focused on investigating the early-age temperature variation of the spillway containing Portland Composite Cement (PCC). 
Materials and Methods

Portland Composite Cement
Portland composite cement was obtained from a national cement located in South Sulawesi, Indonesia. This blended cement following SNI 7064:2014 Portland Composite Cement code [8] . Table 1 shows the chemical and physical properties of Portland cement composite. 
Concrete Mixture
The basic formula of the concrete consisted of dense aggregate with a maximum particle size of 16 mm, SNI Portland composite cement, chemical admixture, and water. 
Temperature Measurements
The purpose of the measurements was to record the temperature evolution and especially to determine the thermal gradient in mass concrete containing PCC. Setting the temperature variation from the center to the surface and the average hydration temperature of the bottom deck is predicted by eq. 1 [9] .
TM(t) indicates the general temperature rise of the component caused by the hydration heat and has been used in this section as the representative value of the curing temperature. The hydration heat in the middle of the bottom deck T1(t) and the hydration heat on the surface T2(t).
Mixing and Pouring
The temperature of the mixing and pouring must not exceed 35 o C. Therefore, casting should be done at night to avoid excessive evaporation. If it has to be done at hot temperatures it must be used effective way to cool down the aggregate, cool the mixing water, add ice chips or what methods the directors recommend.
During the poring process, it must be ascertained how to limit and control the height of the concrete fall, so that it does not cause segregation or hard impact which can affect the reinforcing bar and formwork that has been assembled, the height of the concrete fall does not exceed 1.5 meters. Fig 3 depicts the early-age temperature variation in the mass concrete of floor spillway at three different elevations including 0.01m below the surface, the middle point, and 0.01m above the bottom of the spillway slab, and ambient temperature. The maximum temperature at 0.01m below the surface, the middle point and 0.01m above the bottom of the spillway slab, and ambient temperature were 68°C, 55.5°C and 55°C, respectively. The maximum temperature at all measuring places rose after 23 hours of casting. The ambient temperature did not affect the early age temperature at all measuring place. The temperature of mass concrete still increases up to maximum value because of temperature rise of cement hydration then decreases regardless of ambient temperature fluctuation. The difference between maximum temperatures in the middle, the 0.01m below the surface, and 0.01m above the bottom of the spillway slab was 12.5°C. To avoid thermal crack many specification limits placement the maximum in-place temperature of mass concrete to 71 °C (160 °F) and the maximum temperature difference in the concrete to 20 °C (35 °F). Early age temperature variations of mass concrete containing PCC confirm that adequate conditions for the evolution of the desired concrete properties were maintained. 
Results and discussion
Conclusion
The utilization of PCC in mass concrete can provide sufficient early variation. Further research will be conducted to evaluate the ability of PCC to avoid the thermal cracking in the mass concrete.
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